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Cognitive impairment or dementia
in post-acute COVID-19 syndrome.
Two suspects and a perfect
detective: Positron emission
tomography (PET) scan

Dear Editor,

Recent evidence shows that SARS-COV2 infection could
become a significant risk factor for dementia, in addition to
aging, due to the virus’ damage to the brain (Toniolo et al.,
2021). Cognitive impairment, brain fog, and dementia are
associated with the spectrum of psychiatric disorders in
post-acute COVID-19 syndrome (PDPACS) (Paez et al., 2022;
Toniolo et al., 2021)). Due to the course of dementia and
early reversible cognitive decline in PDPACS, having a dif-
ferential diagnosis among these disorders within the first six
months could be challenging. Therefore through this letter,
we want to highlight the importance of follow-up through
imaging studies, specifically Proton Emission Tomography
(PET). PET could analyze early brain changes after SARS-
CoV-2 infection and become part of the standard of care
differentiating cognitive impairement from irreversible cog-
nitive impairement, otherwise known as dementia (Fig. 1).
(Rudroff et al., 2021).

Magnetic Resonance Imaging (MRI) and PET scans are
used to identify the effects of SARS-COV-2 infection in the
brain. MRI analysis showed that 41 of 57 patients (71%) had
perfusion abnormalities and ischemic and hemorrhagic le-
sions in white matter (Lambrecq et al., 2021). In contrast,
PET scans allow the observation of the earliest abnormal-
ities like hypometabolism in amygdala, and hippocampus,
and the spread towards the thalamus, pons, medulla, and
bilateral cerebellum, correlated with patients abnormali-
ties such as hyposmia/anosmia, memory loss, and cogni-
tive complaints of significant clinical relevance in PDPACS
(Rudroff et al., 2021). PET advantages over MRI are due to
the use of [18F] fluorodeoxyglucose (18F-FDG) radiotracer
as a glucose consumption biomarker, which can help target
metabolic changes in the brain before structural abnormal-
ities mainly observed by MRIs (Rudroff et al., 2021).

Check for
updates

Alzheimer’s Disease (AD), and SARS-COV-2-infection,
show early pathogenic similarities in the brain associated
with hypometabolic changes before the appearance of
structural modifications such as atrophy. Considering this,
MRIs are less informative than PETs and will not detect the
first signs of cellular metabolic stress that may lead to de-
mentia. (Suzuki et al., 2019). Interestingly, Herholz et al.,
assessed 395 patients with AD and compared them to normal
subjects. By using PET, they observed a reduction in the 18F-
FDG uptake in the parietal, temporal, and prefrontal lobes.
They found a mild to moderate AD (93% sensitivity and
specificity) and very mild AD (i.e., mini-mental status exam-
ination (MMSE > 4) (with 84% sensitivity and 93% specificity)
(Rudroff et al., 2021). AD and PET scans of post-COVID-19
share similar pathological changes associated with cellular
metabolic stress as an early marker of dementia. Monitoring
the persistence or advancement of hypometabolism in the
brain with PET and the absence of cognitive recovery could
indicate the progression towards dementia in comparison to
reversible cognitive impairment.

Considering these studies and early evidence, PET could
become a standard of care tool to evaluate earlier
pathogenic changes in the brain, possibly due to the excess
inflammation, which is characteristic of SARS-COV-2 infec-
tion. More studies will be needed to validate PET; however,
its use could help differentiate the persistence of cognitive
impairment from dementia. The use of PET may help diag-
nose and could be indicated in thousands of patients recov-
ered from COVID-19 with early signs of PDPACS, and allevi-
ate the burden in health systems around the world.
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Role of PET scan in the early assessment of cognitive impairment or dementia in PDPACS. PET could analyze early

metabolic brain changes during the first 6 months after SARS-CoV-2 infection before structural modifications. PET may become part
of the standard of care, differentiating cognitive decline from irreversible cognitive decline, otherwise known as dementia. PET
uses 18F, a glucose consumption biomarker. Higher incorporation of 18F is shown in the PET images with red). Image created with
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